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Abstract

We have isolated a substance with anti-retroviral activity from the freshly prepared crude extract of Chelidonium majus L. (greater celandine) by
9-aminoacridine precipitation method and ion exchange chromatography using Dowex-50W/H+ resin followed by the gel filtration on Sephadex-
75 column. Elemental and phenol/sulfuric acid method analyses as well as the mass spectrometry of the purified substance indicated that it may
represent a low-sulfated poly-glycosaminoglycan moiety with molecular weight of ~3800 Da. The substance prevented infection of human CD4+
T-cell lines AA2 and H9 with HIV-1 at concentration of 25 ng/mL as well as the cell-to-cell virus spread in H9 cells continuously infected with
HIV-1, as determined by the measurement of reverse transcriptase activity and p24 content in cell cultures. Furthermore, we have shown in a
murine AIDS model that the treatment with purified substance significantly prevented splenomegaly and the enlargement of cervical lymph nodes
in C57Bl/6 mice chronically infected with the pool of murine leukemia retroviruses. The mechanism(s) of anti-retroviral activity of this substance

have to be elucidated.
© 2006 Elsevier B.V. All rights reserved.
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A variety of plant products are being used by Acquired
Immune Deficiency Syndrome (AIDS) patients in some coun-
tries without any experimental evidence of anti-HIV-1 activity,
like garlic, ginseng, shiitake mushrooms, papaya, etc. (Mills et
al., 2005). Only a few plant-derived anti-HIV-1 products have
been used in a limited number of patients with AIDS after in
vitro experimental studies that were carried out to provide infor-
mation on the anti-HIV-1 activity of the substances isolated from
the plants such as Viola yedoensis, Arctium lappa, Epimedium
grandiflorum, Glycyrrhiza uralensis, Prunella vulgaris, Spir-
ulina platensis and Castanospermum australe (Ito et al., 1987;
Tabba et al., 1989; Yao et al., 1992; Vlietinck et al., 1998).
However, their effectiveness in vivo against HIV-1 has not been
established as yet because of the poor bioavailability, short life
time or unfavorable anti-coagulant activity.

C. majus L. (greater celandine) is being used in a traditional
medicine for many centuries. The commercial drug (Cheli-
donii herba) consists of the dried aerial parts harvested when
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blooming. The drug is described in several European pharma-
copoeias and contains various isoquinoline alkaloids, flavonoids
and phenolic acids that exhibit multiple biological activities,
such as antiviral, antitumor, antibacterial/antifungal or anti-
inflammatory effects (Colombo and Bosisio, 1996; Jang et al.,
2004; Pieroni et al., 2005). Antiviral effects of Chelidonium
extracts are mainly due to the presence of alkaloids, like pro-
toberberine and benzo-phenanthridine, which exhibit also some
anti-reverse transcriptase activity (Tan et al., 1991; Habermehl
et al., 2006).

We have collected the aerial parts of C. majus L. during
the blooming period. The crude extract was obtained from the
freshly macerated plant after pressing and removing cell detri-
tus by several centrifugation and filtration procedures. Direct
application of the crude extract on the fast protein liquid chro-
matography (FPLC)-gel filtration Superose-12 column revealed
four main peaks that included fractions 19-20 (Pool 1), 21-22
(Pool 2), 23-30 (Pool 3) and 58-64 (Pool 4). Pooled fractions
were lyophilized and kept at 4 °C until use. It was also possi-
ble to purify the active substance detected in pool 2 by mixing
the crude aqueous extract with 9-aminoacridine-HCl to the final
concentration of 0.5% and subsequent incubation on a shaker
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